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Specific detection of chitin in chitin-containing organisms using chitin- 
binding domains 

THIS IS A PROVISIONAL APPLICATION 

Chitin is one of the most abundant biopoJymers in nature. Although 
chitin content varies significandy among different organisms, it is widely 
distributed among invertebrates including arthropods, nematodes, crustaceans, 
fungi and some protozoa. Detecting the presence of chitin is not a trivial task. 
Most currently available techniques use non-specific dyes such as fluorescent 
calcofluor and lectins, both of which bind also other polysaccharides. 
Consequently, a positive result obtained using these methods may not be specific 
for chitin. Therefore, a chitin-specific detection method is needed to reveal the 
true presence of chitin in chitin-containing organisms. 

In searching for novel and specific ways to detect chitin, the proprietary 
chitin-binding domain (CBD), U.S. Patent No. 5,834,247, from New England 
Biolabs was tested for its suitability as a chitin specific detection reagent. This 
CBD has a high affinity for chitin and binds tightly and has been used as an 
affinity tag for protein purification. In the present invention, a CBD-based 
detection method was developed and shown to specifically detect chitin in the 
cWtin-containing nematode C. elegans. 

In the example described, 2 recombinant fusion proteins woe tested 
containing GFP as the fluorescent reporter for CBD-based binding. GFP was 
fused to the N- terminus of CBD (GFP-CBD), or contained within a nuclear 
hormone receptor-CBD fusion protein (Nhr-GFP-CBD). In addition, both fusion 
proteins contain a spacer sequence (New England Biolabs, Inc., 2002/2003 
Catalog, page 164, Product No. 6900S), intein, between GFP and CBD. GFP- 
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CBD and Nhr-GFP-CBD were each over-expressed in E. colL Total protein 
lysates were prepared from bacterial cells expressing each fusion protein and 
directly used as the staining reagent. 

Before staining, C elegans whole worms representing different 
developmental stages were fixed and permeabilized using a modified 
immunocytochemistry method. 

Worms were incubated with the above bacterial lysates for approximately 
1 hour and then observed using microscopy. Specific staining was obtained in 
this short time frame and no significant increase was observed after 4 hours. As 
shown in Figure 1, strong staining is observed in the eggshells as predicted, and 
other structures such as the pharynx where chitin synthase expression has been 
reported. A 

The successful use of CBD to detect chitin in C. elegans indicates that it 
can be used as a general tool to detect chitin in other organisms, such as parasites, 
fungi and protozoa. In principle, the CBD can be obtained from a native or 
recombinant source. It can be used asaftill length protein, fusion or non-fusion, 
derivative or portion thereof, or synthesized. 

In the present example, GFP was used to monitor specific binding of 
CBD to chitin. In principle, other labels can be used as known in the art. For 
example, other fluorescent dyes, enzymes conjugates, antibodies, or radioactivity. 
The CBD reagent can be used in in situ staining of intact cells, tissues or whole 
organisms, or used to detect chitin in cell lysates or manufactured chitin- 
containing products. These techniques will allow the detection of chitin in a 
qualitative or quantitative manner. 
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